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FILE: Waterproofing 


Successful waterproofing requires good 


details and specifications, proper materials 


and methods and skilled, conscientious craftsmen. 


OOFING IS AN ART 


TECHNICAL MATERIAL published on the subject of 
waterproofing site-cast concrete below grade is, 
to some extent, conflicting and confusing. Good 
details and specifications are published by manu- 
facturers of several types of material adapted to 
their particular methods of application; but in a 
commendable effort to promote the use of their 
materials, manufacturers’ details and specifica- 
tions attempt to apply their particular material 
to all parts of the structure. The designing en- 
gineer should give consideration to selection of 
the best methods for waterproofing the several 
components of the structure and to securing con- 
tinuity of the two or more waterproofing materials 
and methods, with a resultant watertight struc- 
ture. The waterproofing contractor must be 
skilled in several methods of waterproofing and 
in the techniques of using them to the best ad- 
vantage. 


*The author is head of Grayson Gill, Inc., architects and engineers, 
Dallas, Texas. 
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By GRAYSON GILL* 


Waterproofing for building structures below 
grade can be classified generally 2s integral water- 
proofing, membrane waterproofing, and hydro- 
lithic waterproofing. 


Integral waterproofing may consist of any one 
of a great number of concrete admixtures, rang- 
ing from portland cement itself, and lime, to 
aileged complex proprietary compounds of un- 
defined composition. All are effective to a degree, 
depending upon the quality of the concrete, the 
workmanship in its placing and the thickness of 
the concrete section. The weakness in all of them 
is that they are dependent upon the concrete 
being free from shrinkage cracks, which is a con- 
dition possible only in relatively small areas. 
Once integrally waterproofed concrete has been 
placed, something further must be done to correct 
a failure to secure the required impermeability or 
to eliminate leaks through shrinkage cracks. 

Membrane waterproofing is theoretically the 
perfect method, which provides a continuous self- 
healing barrier to the passage of water, will ordi- 





’ narily bridge minor shrinkage cracks and is inde- 
pendent of the quality of the concrete on which 
it is placed, provided it is structurally adequate. 
The application of membrane waterproofing, how- 


ever, presents some problems and its theoretical 


effectiveness is not always achieved. 

Membrane waterproofing of concrete floors is 
usually protected by a mortar of portland cement 
and sand. If this is to remain in place some time 
before the structural slab is placed, it must be 
strong enough to take the traffic to which it is 


subjected before the structural slab is placed. 

A bitumen saturated protective boarding has 
recently become available and appears to be the 
ideal material for the protection of membrane 
waterproofing on walls and floor slabs. 

Hydrolithic waterproofing, also referred to as 


the iron method, does not have the disadvantages 


of the integral or membrane methods, but presents 


some problems of its own. The advantage of the 
hydrolithic method over the other two is that it 
is generally applied to surfaces accessible for re- 


pair throughout the life of the building. It has 


been used successfully to waterproof walls against 


a hydrostatic head of 70 feet, which is generally 
more than subbasement walls are structurally 
designed to resist.. Therefore, it is generally 


acceptable for almost any situation involved in 
deep building basement waterproofing. 


The exceptions to this generalization develop 


when hydrolithic waterproofed surfaces must be 
covered with some finishing material and on floors 
which may be subject to hydrostatic pressure. It 
is desirable to place the hydrolithic waterproofing 


as long as possible after the concrete has been 


placed in order that the greater part of the crack- 
ing resulting from shrinkage may take place be- 
fore the waterproofing is done. This will permit 
cutting out of shrinkage cracks and honeycomb 
when the waterproofing is applied. Even then, 
continued shrinkage of concrete over a period of 
a year or two will result in further cracking, which 
must be repaired and which can be done simply 
and inexpensively if the waterproofed surface has 
received no finishing material. 

It is practically impossible to place reinforced 


Courtesy of Journal of the American Concrete Institute 


FIGURE 1 FIGURE 2 
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concrete floor slabs on any subgrade with or with- 
out shrinkage control joints, regardless of the 
amount of reinforcement in them, which will not 
develop some shrinkage cracks. These cracks will 
extend through a hydrolithic waterproofed surface 


on the floor. If there is no floor covering, these 


cracks can also be cut out and repaired when they 
develop. However, this procedure is objectionable 
since it involves moving equipment or other mate- 
rials which may be stored on the floors when the 


leaks develop. 


It is generally possible to delay the application 


of finishing materials over hydrolithically water- 
proofed exterior walls until after most of the 
shrinkage cracks have been developed and can be 
cut out and filled. Cracks in the hydrolithic water- 
proofing which develop after it is necessary to 


apply the interior wall finish may be of such 


magnitude that autogenous healing takes place, 


since the amount of moisture moving through such 
minor cracks is small in amount. Ventilated 
furring over hydrolithically waterproofed exterior 


walls under these conditions is generally success- 


ful. Ventilation should be provided, regardless of 


how the wall is waterproofed. 

The Journal of the American Concrete Institute 
for February 1944, in the section entitled “Job 
Problems and Practice” contains a question and 


answer discussion on the application of a mem- 


brane waterproofing to plain concrete wall foot- 


ings. This is illustrated by a section (Fig. 1) of 
a plain concrete wall footing and floor slab in 
which the excavated area has been “blinded”’ 
with 2 or 3 inches of concrete. This is described 


as standard practice in England. The membrane 
is then laid and the structure built on top. The 
Canadian engineer who sent in the question states 
that it appears to be the accepted practice in 
Canada to place the wall footings first, and then 
apply the membrane over the footing (Fig. 2) 
before the wall is constructed. He objects to this 
because it separates the wall from the footing. 

In the opinion of Joseph DeStasio, structural 
engineer, the method shown in Fig. 1 is structur- 
ally superior to that shown in Fig. 2. But he goes 
on to say that where the waterproofing is carried 
over the top of the footing, the additional cost due 
to materials involved in extra excavating and the 
time lost in an additional building operation may 
not warrant the use of the method shown in Fig. 1 
for ordinary building foundations, especially where 
plain concrete walls and footings are used. He 
believes that the method shown in Fig. 1 is espe- 
cially desirable for important foundations using 
reinforced concrete walls and footings, where 
dowels or reinforcement extend from the footing 
into the wall proper and where the usual method, 
shown in Fig. 2, would be impractical because the 
dowels or reinforcement would necessarily pene- 
trate the membrane. MORE 
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FIGURE 3 


Courtesy of Journal of the American Concrete Institute 
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FIGURE 4: Membrane waterproofing method 


Courtesy of Foundations, Abutments, and Footings 
by Hool and Kinne. McGraw Hill Book Co. 


~ Special expansion joint 


FIGURE 5: Surface waterproofing method 


In the same discussion, C. C. Fishburn, National 
Bureau of Standards, suggested that floors and 
walls below grade that are subject to water pres- 
sure be waterproofed by the method illustrated in 
Fig. 3 which is similar to the methods illustrated 
in Figs. 1 and 2. The base course in Fig. 3 is in- 
tended to provide sufficient shearing resistance in 
the construction joint between the walls and foot- 
ings so that dowels will not be needed. 

Where dowels are required, the membrane should 
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be laid on the base course below them. A concrete 
wall could be provided with dowels extending into 
the structural floor slab above the membrane. 

While this system has these decided advantages, 
it also has serious disadvantages which are pos- 
Sibly of greater weight. It cannot be applied to a 
wet or cold wall as the tar or asphalt will not hold. 
If it is applied to the exterior of the walls, extra 
excavation is required; if applied to the interior 
of the walls, a special concrete or brick wall is 
needed to hold the membrane in place and prevent 
sloughing. It is good practice to place a protecting 
wall even when the membrane is applied to exter- 
ior surfaces. If large or even medium cracks occur, 
the fabric will not span it and it will crack. Ex- 
penses involved in repairing leaks in a membrane 
system are often prohibitively high. 

To secure the best results membrane must be 
applied while the structure.is being built. It should 
be run over the floor and footings to the exterior 
of the wall, leaving enough to run part way up the 
wall. This tends to destroy the bond between the 
wall and footing and the weight of the wall must 
be sufficient to prevent slipping. 

Figs. 4 and 5 illustrate the conventional mem- 
brane and surface waterproofing methods pub- 
lished in “Foundations, Abutments, and Footings” 
by Hool and Kinne in 1923. The comment is made 
with reference to Fig 4, that the application of 
membrane waterproofing is very important as is 
also the choice of materials; too often it is done 
by a roofing contractor who knows nothing about 
waterproofing and who uses ordinary roofing paper 
instead of fabric. 

The most comprehensive specification for water- 
proofing is “Streamlined Specifications: Water- 
proofing” by the late John Ben Small. Because 
this is a master specification intended to cover all 
types of waterproofing materials and methods of 
application, it does not evaluate their relative 
merits. Therefore, the specification must be used 
with discretion by the designer in the selection 
of the materials and their application as well as 
by the detailer responsible for the drawings in- 
volving waterproofing details. No reference is made 
in these specifications to the problems of junction 
of floor slabs and walls, or to the possibility of 
leaks at junction of beams and slabs with hydro- 
lithically waterproofed walls in multistory base- 
ments. 

The surface waterproofing illustrated by Fig. 5, 
which calls somewhat vaguely for “special expan- 
sion joint,” is the only reference found recognizing 
the problem of waterproofing the joint created 
when a wall and a floor slab are not placed mono- 
lithically as shown in Figs. 5 and 8. No reference 
is made in any of the texts to this joint except 
that “a cove shall be formed at the intersection 
of floor and walls.” Fig. 6 illustrates one solution 
of problems of this kind. 
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If it can be agreed that every aspect of concrete 
work calls for a better than average effort on the 
part of the designer, the specification writer and 
the field man to assure a quality result, then it 
should follow that effective waterproofing, one of 
the most complex objectives in the entire field of 
building construction, may call for something more 
closely resembling a supreme effort. But the goal 
is not by any means impossible to attain. Good 
details and specifications are absolute necessities, 
for without them even the most skilled and deter- 
mined craftsmanship can achieve very little. And 
finally materials and methods must be selected on 
the basis of their demonstrated ability to yield 
good results for the specific job conditions. This 
is a lot to ask, but perhaps it explains in some 
measure why good waterproofing is indeed an art. 
END 





























Readers who would like to have additional informa- 
tion on the subject discussed in the foregoing article 
may request it by circling No. 749 on one of the 
postage-paid reader service cards in this issue. 
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Courtesy of Civil Engineering 


FIGURE 6: A combination of hydrolithic and membrane 
waterproofing is used to keep a deep basement dry 
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Wheelbarrow or helicopter? There’s a place for each in 
the handling of concrete on the job site, as well as for the 
many techniques which fall somewhere between these two 
extremes. 


Moving Concrete on the Job Site 


There’s a wide choice of methods and equipment available for 
the all-important job of moving concrete from truck mixer to 
forms. Here are some factors to weigh in choosing the best 


method for that next big job. 


FILE: Material Handling 





OF ALL THE ADMITTEDLY COMPLEX PROBLEMS connected 
with concrete construction work, none has a much 
more direct bearing on costs than the means 
adopted for moving concrete on the job site. Qual- 
ity of workmanship is also involved in some meas- 
ure because segregation (one of the most frequent 
causes of poor concrete) is so directly related to 
the methods used in handling and placing. 

The successful concrete contractor today must 
above all else be an expert on problems connected 
with the movement of concrete on the job site, 
and he must be equipped with both the machines 
and the know-how to use the method or methods 
of handling on any particular project which will 
result in the lowest cost. There is no single pat 
answer to the selection problem, and each job 
must be scrutinized with considerable care before 
a decision is reached, and even more particularly 
before a firm bid is offered. 


Fortunately there is a wide range of equipment 
available for handling concrete, and it is the pur- 
pose of this article to discuss the various types in 
general terms and with only broad and occasional 
references to comparative costs. In future issues 
it is planned to take up each of the several cate- 
gories of equipment, particularly with a view to 
exploring in more detail the always-pivotal factor 
of cost. 


Undoubtedly the ideal way to handle concrete 
is to make it possible for ready mix trucks to dis- 
charge directly into forms. Just a little time spent 
readying the site, when no road or driveway is 
adjacent to the forms, frequently enables the 
trucks to drive up to them. It can save time, 
money and headaches. 


Unfortunately, the size or height of the project 
or the condition of the ground often renders it 
impossible to make such direct discharge of the 
ready mix. In these cases, the means of transport- 
ing the concrete from truck to forms becomes a 
question to consider. Several considerations will 
influence choice of technique—among them length 
of haul, amount of concrete involved and nature 
of the site. 

Dehydration of the mix is one of the more seri- 
ous problems which arise when the haul is long, 
or even with short hauls during hot, dry, windy 
days. If the concrete must be transported more 
than a short distance or if it cannot be placed 
immediately, cover it with a damp tarpaulin. 

Another problem affected by method of trans- 
portation is segregation, which leads to unsound, 
low strength concrete. Jolting of the mix causes 
the large, heavy particles of aggregate to sink to 
the bottom and water and fine aggregate to rise 
to the top, resulting in a high water/cement ratio 
at the top surface. In floors, this almost inevitably 
results in dusting and spalling. Segregation is 
also aggravated when concrete is dropped from 
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This type of driver-mounted pneumatic-tired power buggy 
is an increasingly familiar sight on concrete construction 
sites. 


A variation on the buggy method of transporting concrete 
is this monorail hauling system. These units, either singly 
or in trains, move unattended from the point of loading to 
the point of discharge, where they stop automatically. 


\ 





The highly portable hoist shown at the right was built 
specifically to handle the repetitive operations involved in 
casting 180 reinforced concrete columns. 


Buckets, ranging in size from ¥% of a cubic yard to 8 cubic 
yards, can be adapted by means of special attachments 
to many job requirements. 
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too high or not along a true vertical plane. This 
problem is most acute with high slump mixes and 
those containing low amounts of cement or high 
concentrations of large aggregates. 

Jolting also plays a part in a third problem 
associated with transportation—that of consolida- 
tion. This is usually encountered when very dry 
mixes are subjected to severe jolting followed or 
preceded by a period of prolonged waiting. Under 
extreme conditions concrete may have to be 
chipped out of hoppers because of this problem. 

With these thoughts in mind, let’s take a look 
at some of the equipment used to transport con- 
crete at the job site with a view to categorizing 
them as to proper scope of application. 


buggies 


Buggies or carts are in effect just a variation 
on the wheelbarrow theme. Since they have two 
wheels and a lower center of gravity, buggies are 
more stable and can carry more material than 
wheelbarrows. Rubber-tired buggies hold from 6 
to 8 cubic feet and are serviceable for hauls up 
to 200 feet. They can be counted on to place from 
3 to 5 cubic yards of concrete per hour. 

Power buggies are becoming increasingly popu- 
lar because of their speed and high capacities. 
Many types have been developed to serve a wide 
variety of purposes. As might be guessed, specifi- 
cations vary greatly, but average pneumatic-tired 
power buggies carry from 9 to 12 cubic feet and are 
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practical for hauls up to 1,000 feet. From 15 to 20 
cubic yards can be placed per hour on 600-foot 
flat hauls. It’s possible to make round trips of 
1,000 feet in less than six minutes with power bug- 
gies. In addition, with ramps, they can be used 
to place concrete for second and third story work. 
Ramps for these vehicles should be at least 5 feet 
wide and of solid construction to withstand the 
heavy loads and shock to which they are sub- 
jected. An interesting new variation on the power 
buggy is a self-propelled buggy which runs on 
steel rails. It thereby eliminates the need for driv- 
ers and runways. Rails are easily set up and 
dismantled for use on the next pour. Already suc- 
cessfully used on many large projects, this unit 
travels at a rate of 300 feet per minute and han- 
dles up to 26 cubic feet of material. 


wheelbarrows 


Wheelbarrows long served as the standard mate- 
rials handling unit in construction. Although 
more efficient specialized equipment has come 
into wide use, the wheelbarrow still accounts for 
much of the movement of concrete on job sites. 
As far as concrete transporting goes, the conven- 
tional wheelbarrow is now used mainly for short 
hauls and relatively small amounts of material. 
While a lot depends on the man behind it, the 
usual maximum hauling distance«-of -a wheel- 
barrow is 200 feet, and from one to 1% cubic 
yards can be placed per hour. 











loaders 

Elevator loaders and front end loaders are, in 
effect, power buggies that have the added ability 
of lifting the concrete hopper vertically. The dis- 
tance they can lift varies from 6 feet or less to 
over 100 feet. Most contractors, however, find it 
practical to limit the use of elevator loaders to no 
higher than third story work. They are speedy 
and eliminate the need for ramps and the danger 
that goes along with them. Hopper sizes range 
widely but capacities of 1/3 to 2 cubic yards are 
common. Initial costs are fairly high. 


hoists 

Fixed hoists are most frequently used for trans- 
porting concrete for high-rise buildings and tow- 
ers. The height of the jump tower is practically 
limitless and the vertical ascent of the hopper, 
when properly powered, is extremely rapid. The 
two main points to watch are that cables are 
checked periodically for wear and that the hoist 
is securely attached to the structure. Hoppers are 
similar in size and construction to buckets. 


buckets 

Buckets (sometimes referred to as hoppers) are 
usually employed when concrete must be difted 
vertically (or lowered vertically) a considerable 
distance; for example, in the construction of a 
high-rise building frame. Considerable number of 
attachments are available for buckets to aaapt 
them to special jobs. An example is the elephant 
trunk for direct discharge into narrow forms. 
Special buckets can also be obtained for placing 
concrete for dams and under water. Buckets range 
in load capacity from 1/3 to 8 cubic yards. Capacity 
is usually determined by such factors as the rating 
of the crane with which the bucket is to be most 
frequently used, the maximum coarse aggregate 
size and the consistency of the mix. It is common 
practice for contractors to use three buckets per 
crane, since ready mixed concrete can then be 
transferred with the least amount of delay and 
with the greatest number of passes per crane in 
any given period of time. 


chutes 

Chuting is not as common a practice as it once 
was but it still finds application, especially when 
used in conjunction with other concrete handling 
techniques. The major objection to chuting is that 
low slump mixes are difficult to move and segre- 
gation becomes a problem. Usually a chute should 
not be flatter than 1 to 3 nor steeper than 1 to 2. 
Concrete of 3-inch slump has been chuted suc- 
cessfully over 500 feet; but this method is now 
ordinarily reserved for short distances and with 
concretes of slumps of 4 inches or more. In order 
to prevent segregation, it is advisable to have -the 
chute discharge into a storage hopper rather than 
directly into the forms. (MORE) 
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High-lift from trucks with special hoppers have definite 
fields of application. The unit shown here is capable of a 
maximum lift of 21 feet. Below, placing of concrete atop 
a 16-story apartment building is controlled by operator 
from the movable tower platform of construction crane. 
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When there is sufficient height, as for example when plac- 
ing concrete in a basement extension, chutes of the type 
shown here can be used to advantage. These sections can 
be quickly suspended from floor joists by means of the ice- 
tong device shown in the inset. 


GUIDE TO RATING CONCRETE HANDLING EQUIPMENT: 


Amount Placed 
(cu. yd./hour’) 


Type Hopper Max. Haul 
Distance 


Capacity 


Wheelbarrows | 4-6 cu. ft. 200 ft. 1-1% 

Buggies 6-8 cu. ft. 200 ft. 3-5 

Power Buggies | 9-12 cu. ft. | 1,000 ft. 15-20 

Elevator ¥-2 cu. yd. 1,000 ft. Varies with 
Loaders ground condition 


| . 
Fixed Hoists | %-8cu.yd. | Vertical Varies with lift 
| motor power 
Varies with number 
used per crane 
Chutes | No hopper 500 ft. Up to 30 


Be!t Conveyors | No hopper 500 ft. Up to 85 


Pumps Varies with make | 120 ft. vert. | Up to 65 
1,000 ft. horiz. 


Buckets ¥4-8 cu. yd. Vertical 





*These figures are, of course, only approximate and apply to the average size equipment 
made in each category working at average hauling distances 


conveyors 


Belt conveyors have proved themselves valuable, 
especially on large jobs with extensive floor areas. 
On one job, only two conveyor belts handled 195 
truckloads of concrete (1,100 cubic yards) in 13 


hours. Belt conveyors combine the advantage of 


chutes with some attributes of their own, notably 
the ability to handle concrete of any slump with 
a minimum of jolting. Therefore, segregation be- 
comes much less of a problem. In addition, belt 
conveyors can handle concrete at a very fast— 
and uniform—rate. 


In addition to replacing other concrete handling 
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facilities entirely on some projects, conveyors have 
the important advantage that they can be used 
readily in conjunction with the elevated hopper 
systems, from which concrete buggies can be sup- 
plied. In-the-wall handling costs (exclusive of 
materials) of as little as $1 per cubic yard are 
claimed for some conveying systems. 

The contractor has a wide choice of makes and 
types of conveyors which are well adapted to the 
handling of concrete. Many units carry pneumatic- 
tired wheels for convenience in moving from one 
job to another, and several makes are available 
with swivel wheels which make it possible to move 
the conveyor along a wall without changing its 
position relative to forms. A unit which incor- 
porates this feature has a length of 40 feet with 
a maximum delivery height of 22 feet; capacity 
ranges from 20 to 40 cubic yards per hour, depend- 
ing largely on the slump of the concrete. Units of 
this type generally have built-in elevating devices 
which can position the conveyor belt from hori- 
zontal to maximum inclines of as much as 30 de- 
grees. 

On large projects it is often desirable to design 
quite elaborate belt conveying systems consisting 
mainly of many standard sections which may be 
re-used and a few special sections which can be 
dismantled and partially reclaimed at the con- 
clusion of a particular job. This technique when 


properly employed can effect substantial savings 


in concrete handling costs, but it demands some 
mechanical ingenuity and an efficient shop set-up. 


pumps 
Pneumatic equipment for handling and placing 
concrete has been available under a number of 


trade names since 1925. Machines are now manu- 
factured which will pump up to 120 feet vertically 
or 1,000 feet horizontally, and even greater dis- 
tances are possible by using two machines in series. 
At least one manufacturer markets a pump which 


will handle all commonly used mixes with aggre- 
gates up to 3 inches. 

Since pumping takes the place of other bulky 
handling equipment, it is perhaps best adapted to 
large congested building sites or where concrete 


must be placed in inaccessible locations. The flex- 


ibility of pipelines, as compared with cumbersome 
buggy runways and hoist towers has strong appeal 
on some projects. 

Pumping places some limitations (but mainly 
desirable ones) upon the concrete itself. Poorly 


graded concretes and those which segregate read- 
ily are difficult to pump. Crushed aggregates have 


a tendency to cause excessive pipe wear, and so 
there should be some preference for rounded ma- 
terials. Very lean mixes (below 1 : 6) should be 
avoided and slumps in the range of 14% to 3 inches 
are preferable. 

Pipeline bends should be avoided as much as 





For this job concrete was elevated to 
the second floor level by means of a 
portable belt conveyer, and then 
moved horizontally in hand-powered 
carts. 


eet 


The placement of concrete by means 
of pumping may result in excellent 
economy on large-scale projects which 
are spread out over a considerable 
area. 
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possible, since every bend results in a substantial HANDLING HINTS 
loss in pumping distance. In general 90-degree 
bends reduce either horizontal or vertical pump- 
ing distances by about 40 feet, 45-degree bends by Ep 
about 20 feet and 221-degree bends by about 10 - Keep runways smooth to prevent jolting. 

feet. . Avoid waits with the concrete in the hopper. 

Under optimum conditions some of the large . Drop the concrete no more than 5 feet. 

maciines on the market today will pump from 50 
to 65 cubic yards of concrete per hour, but most 
manufacturers also offer smaller units with ca- 
pacities starting at 10 to 15 cubic yards per hour. 
Concrete pumps perform excellently when used in 
conjunction with ready mixed concrete, since the 


truck mixer need simply discharge directly into Cabra) Or ao 
the pump hopper additional information directly from manufacturers on 


Cover the hopper on hot or rainy days. 


Wash the hopper each night and leave it wet. 


Drop the concrete along a vertical plane. 


Inspect materials handling equipment periodically. 


Circle the appropriate numbers listed below on the 


reply cards on page 200A of this issue to obtain 


Conclusion. These, then, are the principal ways of the several types of equipment discussed in this article: 
transporting concrete on the job site. In this 
broad examination of the subject we have neces- 
sarily omitted a great deal of detailed information. 


Readers who would like to receive printed mate- 


rial from manufacturers on one or more of the 
various categories of equipment are urged to use Hoists 

the postage-paid reply cards in this issue, cir- Loaders 
cling the numbers in the box for ‘the particular 

subjects on which additional information is de- Wheelbarrows 
sired. END 


Buckets 
Buggies 


Chutes 


Conveyors 
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FILE: Thin Shell 


Here is the 20- by 20-foot hyperbolic paraboloid as it 
looked before the upper surface was stiffened with mortar. 
Note how the upper wires are skewed to exert a downward 
force to assist in shaping the plastic form boards. 


Foamed Plastic Planks 
Provide Self Supporting Form 
For Hyperbolic Parabloid Roofs 


A NEW CONCEPT of thin shell concrete roof construc- 
tion appears to be in the offing as an outgrowth of 
research studies carried on over the past two years 
in the structural laboratories of Purdue University. 
If field experience lives up to the promise of labora- 
tory findings, the new concept may well eliminate 
many of the cost obstacles which have to date so 
seriously impeded the wide use of thin shell con- 
struction techniques in the United States. 

Not the least of several appealing features of the 
technique is its comparative simplicity. It uses 
foamed plastic planks to serve as a temporary sup- 
port during the application of the structural con- 
crete roof; the forming material bonds with the 
concrete shell to become a permanent part of the 
roof structure, serving the dual function of provid- 
ing thermal insulation and vapor barrier protection. 

One of the chief advantages anticipated for this 
method of constructing thin shell concrete roofs 
is the possibility of effecting substantial reductions 
in the cost of erecting falsework and building con- 
ventional forms. Although the investigative work 
carried on at Purdue University was not intended 
to provide cost data, it is believed that field ex- 
perience with the new construction technique will 
rather quickly reveal some major cost advantages 
over presently used methods. 

The Purdue group, whose work has been financed 
by a grant from one of the major manufacturers 
of rigid plastic foam, has so far concentrated most 
of its efforts on the hyperbolic paraboloid,* the 
curved surface of which is generated by a series of 
crossed straight lines. Stated in its simplest terms, 
the technique consists of stringing a network of 
wires between the edge beams of the structure 
being built as a means of both supporting and 
shaping the foamed plastic planks to form the 


*See “The Hyperbolic Paraboloid,” Concrete Construction, January 
1959, page 1. 
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hyperbolic paraboloid. By tightening the wire sys- 
tem and driving wedges between the perimeter 
planks and the edge beams, the expanded plastic 
becomes in itself a temporary hyperbolic parab- 
oloid membrane with sufficient strength to serve 
as a supporting form during the casting of a per- 
manent structural shell of concrete. 

The large-scale laboratory model pictured on 
these pages, and which forms the basis of this 
report, is a 20 foot square hyperbolic paraboloid 
framed by steel edge beams which rise 7 feet 
from the low corners to the high corners. The 
low corners rest on abutments 4 feet above the 
laboratory floor, while the high corners are sup- 
ported by wood posts pending the completion of 
the structural shell. 

The supporting wires were strung through holes 
drilled every 12 inches along both the upper and 
lower edges of the steel edge beams. The lower 
lattice was strung first and the plastic form boards 
(24 inches wide by 3 inches thick by 8 feet long 
for the model study) were then placed on top of 
these wires. The edges of the boards were aligned 
to each other by means of H- and Z-shaped sheet 
metal clips, and then the upper wires were strung 
and tightened, causing the straight planks to 
twist intoa surprisingly accurate hyperbolic parab- 
oloid shape. The maximum deviation of the con- 
structed surface from a true geometric hyperbolic 
paraboloid was no more than one-half an inch 
over the entire surface. 

Through trial and error the Purdue researchers 
found that best results could be obtained by off- 
setting the wires as they lead from one edge beam 
to the opposite one, rather than stringing them 
straight across the paraboloid. For the test model 
the ideal offset was found to be three spacings or 
about 36 inches. By skewing the lower lattice of 
wires in one direction and the upper lattice in the 
other direction, a system of opposing forces was 





set up between the two wire networks to assist in 
shaping the form boards; i. e., the bottom wires 
were skewed so as to exert an upward force, while 
the upper wires were skewed so as to exert a down- 
ward force. This arrangement reduced the amount 
of wire tension required to shape the plastic planks, 
and thus also reduced the problem of edge beam 
deflection. 

Compression of the plastic form boards was ac- 
complished by wedges placed between the outer 
edges of the shell and the edge beams themselves. 
These wedges consisted of a high-density form of 
the same basic expanded polystyrene material 
used for the form boards. The wedges not only 
impart additional strength to the plastic shell, but 
serve to bring the planks tightly together and to 
prevent excessive deflection of the edge beams as 
a result of the pull exerted by the wires. 

Under a loading of 19.2 pounds per square foot 
(equivalent to a 1%-inch thick shell of normal 
concrete, or a 2-inch shell of lightweight concrete), 
applied by using regular 4.8-pound bricks as a 
loading material, the plastic shell showed a down- 
ward deflection of about 234 inches. Since this was 
regarded as somewhat excessive, the load was re- 
moved and the plastic shell was stiffened by trowel- 
ing on a thin skin (average thickness somewhat 
under a quarter of an inch) of mortar consisting of 
one part of high early strength cement and three 
parts of sand. When this stiffening skin had cured 
and the shell was reloaded the maximum deflection 
was found to be less than half an inch. 

The Purdue research group is continuing to ex- 
plore other possibilities of thin shell construction 
using expanded polystyrene form boards. Plans are 
also in progress for building a partially enclosed 
structure with a 30-foot square hyperbolic parab- 
oloid roof of structural thin shell concrete. But 
the basic technique is now being turned over to 
engineers, architects and builders for development 
in the field. It seems virtually certain that this 
promising start will be followed up with the same 
enthusiasm and energy with which the building 
industry greets all developments relating to con- 
crete construction. END 


Readers who would like to have additional informa- 
tion on the subject discussed in the foregoing article 
may request it by circling No. 758 on one of the 
postage-paid reader service cards in this issue. 


To take the wire lattice-plastic form board concept out of 
the laboratory, Dr. Joseph L. Waling of the University 
staff used the technique in building this 13- by 28-foot 
two-section hyperbolic paraboloid patio roof at his home 
in West Lafayette. 
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This is how the model looked under the full load of 19.2 
pounds per square foot—roughly equivalent to the weight 
of a 1%-inch thick shell of normal concrete or 2 inches of 
lightweight concrete. The high corners were supported 
temporarily on wood posts. 


A diagram of a hyperbolic paraboloid form. Notice that 
the curved surface of the paraboloid is generated by a 
series of crossed straight lines. 
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FILE: Foundations 


THIN 

SHELLS 

GO 
UNDERGROUND 


Cast on undisturbed earth, this hyperbolic paraboloid 
footing with its double curvature provides excellent an- 
chorage for a structure in Mexico City. Wood frames with 
wires stretched to form the h/p shape served as templates 


a 
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THERE ARE SEVERAL WAYS Of transferring loads to 
the earth. One common technique is the pile foun- 
dation. In this approach, concrete columns beneath 
the ground transmit loads from the frame columns 
to solid rock. Naturally this type of foundation 
becomes both impractical and expensive unless 
rock of high enough load-bearing capacity to 
support the loads occurs reasonably close to the 
surface of the ground. 

Another technique is the use of a raft founda- 
tion with a flat slab. Rather than concentrating 
the load on piles extending to a stratum capable 
of supporting extremely high pressures, the raft 
foundation (by means of a thick underground 
concrete flat slab) spreads the load over a wide 
area. In this way it is often possible to reduce the 
pressure on any given area below the bearing 
capacity of the subsoil. Sometimes this type 
proves impractical because the raft required be- 
comes too large, with the result that construction 
costs would run too high or the raft would have 
to extend beyond property lines. 

Recently, engineers have turned to the thin shell 
in dealing with difficult foundation problems that 
cannot be solved economically by other techniques. 
Due to its curvature a shell has considerably 
greater surface area than a flat plate of similar 
plan size. Loads are thus distributed over a greater 
area and the pressure per square inch is reduced 
appreciably. 

The three-dimensional shape of shells also acts 
as an anchor for the structures supported in this 
fashion. The shells tend to resist horizontal 


in forming the earth. Then No. 3 reinforcement bars on 
8-inch centers (No. 5 bars for the edge beams) were posi- 
tioned on the earth. Finally the 6-inch thick shells were 
cast and cured. 
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movement because they extend into the earth 
rather than simply resting on it. This character- 
istic proved advantageous during the construction 
recently of Hillcrest Reservoir, near Denver. Orig- 
inally planned as a slab on ground structure with 
caissons, it became apparent after construction 
was in progress that with the poor subsoil condi- 
tions at the site this design would not adequately 
resist the effects of heaving. A review of the situa- 
tion by local engineers resulted in the use of 
8-inch thick barrel shells instead of the slab on 
grade. Not only do the barrels perform well, but 
thanks to their thinness they do the job with no 
more concrete than would have been required by 
the flat slab. 

One of the most dramatic uses to date of a shell 
foundation was for the 24-story city hall in 
Havana, Cuba. This structure has portions 8 stories 
high and a 24-story tower. The engineers were 
faced with the problem of providing a foundation 
that would prevent differential settlement between 
the high tower and the rest of the building. The 
problem was additionally complicated by a high 
wind load. Investigations of the subsoil revealed 
a load-carrying capacity too low for conventional 
foundations. 

It was decided to obtain bids on two types of 
foundations: a flat slab with deep beams and a 
folded plate raft. The folded plates were 18 inches 
thick and had diaphragms. Results of the bidding 
showed that the flat slab design would cost 


$252,052.03 as compared with $175,055.90 for the 
folded plate—a saving of over $75,000. 

One of the most promising shell shapes for 
foundation work is the hyperbolic paraboloid. Its 
double curvature provides excellent anchorage and 
generous surface area for a given volume of con- 
crete. This use of the h/p was first undertaken 
in Mexico City, which has one of the worst subsoil 
conditions of any large urban area. Felix Candela, 
famed Mexican architect-engineer, started using 
the h/p for footings in Mexico City and the idea 
is now beginning to spread to the United States. 

The first use of h/p foundation in this country 
was for an addition to the Haines Supermarket, 
near Pittsburgh. Mining in the area had seriously 
reduced the load-carrying capacity of the soil. 
Sixty-four h/p shells were arranged in groups of 
four to form 27-foot square pyramids. Thickness 
of the shells ranged from 414 inches in the shell 
membrane to 8 inches at the edges. Costs for three 
types of foundations were figured for this job: a 
drilled pier and grade beam design would have 
cost $60,000; a two-way continuous slab $40,000; 
and the h/p shell foundations only $20,000. 

Although still in its infancy, the shell founda- 
tion holds great promise. It offers simplicity of 
design, ease of forming and casting, and low cost. 
This potent combination of advantages won’t go 
overlooked for long in the many areas of the 
United States where poor subsoils constantly chal- 
lenge the ingenuity of designers and builders. END 


book reviews 


Powder-Driven Fastener Handbook for 
Architects and Engineers. Published 
by Ramset Fastening System, 
Winchester-Western Division, 
Olin Mathieson Chemical Corpo- 
ration, 289 Winchester Avenue, 
New Haven, Connecticut, 48 pp. 
Illus. $2.00. 

A special handbook for archi- 
tects and engineers on the use of 
powder-actuated tools and fas- 
teners in construction provides 
information on powder-actuated 
fastening and is intended to fill 
an ever-increasing need for more 
complete information on the 
various applications of powder- 
driven fasteners in the construc- 
tion field. The book also contains 
information on specific loads. The 
recommended loads are the 
result of data compiled from 
hundreds of tests made by inde- 
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pendent testing agencies in the 
laboratory and in the field. The 
data covers the leading brands of 
powder-driven fasteners. While 
the handbook does not cover all 
fastening applications, it features 
those which have been proven by 
use and which are considered 
standard applications in the con- 
struction field. 


Highway and Airport Engineering. By 
Adrian R. Legault. Published by 
Prentice-Hall, Inc., Englewood 
Cliffs, New Jersey. 483 pp. Illus. 
$11.65. 

With millions of Americans on 
the move the field of transporta- 
tion engineering has assumed 
new importance. This volume 
presents an up-to-date discussion 
of this subject, stressing the de- 
velopment, planning, financing, 


construction, administration and 
utilization of highway and airport 
facilities. After tracing the his- 
torical development of land and 
air transportation, the book deals 
with such basic aspects of high- 
way and airport systems as plans, 
specifications, contracts, loca- 
tion, geology, soils, design of city 
streets, drainage problems, con- 
structing the grade, bituminous 
pavements, and signs. 


A Discussion on Bid Shopping. Pub- 
lished by Contracting Plasterers’ 
and Lathers’ International Asso- 
ciation, 622 Sheraton Building, 
711 14th Street, N. W., Washing- 
ton, D. C. 48 pp. Illus. $2.00. 

Is there a cure for “bid shop- 
ping”? This question, which has 
plagued the construction indus- 
try ever since the first contract 
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4 hours ago, a ragged hole » 
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ON THE NEW JERSEY TURNPIKE, ILLUSTRATED ABOVE, A SIKA 
CREW OF 3 MEN USING SIKA EPOXY PATCHING COMPOUND AND 
AN ELECTRIC MIXER PATCHED 40 HOLES IN AN 8-HOUR SHIFT. 


Reduce pavement repair time with Sika 
Epoxy Patching Compound. At 70-80 F, these 
epoxy patches will take heavy highway traffic in 
3-4 hours. They can be placed with a minimum of 


manpower and equipment. 


Sika Epoxy Patching Compound has been 


developed specifically for modern super-highway 


traffic. Epoxy patches last. Write for Bulletin SEC 


for all the facts. 


SIKA CHEMICAL CORPORATION 


Passaic, N.J, 


Circle 715 on reader service card. 





NOW ...A WATERSTOP DESIGNED TO HANDLE 
ELONGATION CORRECTLY ... WITHOUT STRESSING 
THE MATERIAL OR MULTIPLE-RIB AREA! 


DUO-PVC WATERSTOPS 


"+ T INCHES * 
OE EC HT 


Notice how the U-Bulb design permits the waterstop to 
- mechanically expand without stretching the material or _ 
_ stressing the multiple-rib area. The DUO-PVC material 
_ maintains correct thickness and the ribs remain firmly | 

- embedded in the concrete to stop water. 


_ PATENT PENDING ¢ + = the first waterstop designed to 
—. accommodate expansion without 
_ impairing the basic function of 
Ss " the waterstop! 


o © a Sealtight DUO-PVC Waterstops are simultaneously 
extruded from two top-quality PVC compounds. The 
vite ae m4 Se PVC utilized in the center area is compounded to 

xclusive rib design offers greater holding power, . . . +1 276 
® strength and rigidity. The rigid ribs will not compress, combine strength with a flexibility, whereas, 
shear-off or pull-out. the multiple-rib area is extruded from a PVC com- 
Exclusive thin membrane prevents infiltration of con- pound that offers great strength with a desirable rigid- 
crete during pouring,. . . designed to tear under ex- ity. This new concept of waterstop design permits 

te ext : ; 

me to allow U-bulb to accommodate extreme DUO-PVC Waterstops to effectively function as a 
© Exclusive U-bulb design mechanically expands 11” waterstop while safely accommodating expansion 
without stretching material or stressing rib area... movements heretofore thought impossible. Mail the 


when greater expansion occurs the DUO-PVC material . . 
will then accommodate it safely. coupon below for complete information. 


W. R. MEADOWS, INC. 
Duniinn tanettent toda’ ' 29 KIMBALL ST, ® ELGIN, ILLINOIS 


cal advancement from the Please send without obligation information on the 
Research and Develop- new Sealtight DUO-PVC Waterstops. 

ment Department of W. PRODI 

R. Meadows, Inc. FOR BETTER Name 


Address. 
Zone. State 


Circle 713 on reader service card 
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was let, is discussed in detail in 
“A Discussion on Bid Shopping” 
which contains transcript mater- 
ial from a panel held on the 
subject at the Contracting Plas- 
terers’ and Lathers’ International 
Association’s 42nd annual con- 
vention in St. Louis. 

Panelists discussing the prob- 
lem at the convention repre- 


sented general and specialty con- 
tractors, architects, Canadian 
members of the construction in- 
dustry and the St. Louis Bidding 
Practices Board. The answers to 
the problem suggested by the 
panel were numerous. Sugges- 
tions varying from legislation to 
“don’t bid with a bid shopper” 
were presented. 


POWERFUL! 


Do ALL Your Concrete Finishing Jobs With ONE MACHINE 


CHALLENGE “INSTANT TROWEL” 


@ Expertly Engineered With “Balanced Design” 
e@ Maximum Efficiency and Power From ALL Components 
No Need To Over-Power With Heavier, More Costly 


Engines 


Rugged Challenge “Vented” Gear Box* Converts A 
Minimum Investment In Engine Dollars Into 
Maximum Performance Under ALL Operating Conditions 


3- and 4-Blade Models In 36” and 48” Diameter 
3-Blade Model In 28” Diameter 


© Float and Finish MORE Square Feet of Concrete 
For Your Investment Dollar 


iJ 


*Warranted For One Full Year 


Why Don’t You Try It For Yourself? 
Write For The Name of Your Dealer— 


He‘s Ready To Demonstrate NOW! 


CHALLENGE-COOK BROS. 


' N Cc oO R 


oO R oe T e& oO 


3334 SAN FERNANDO ROAD, LOS ANGELES 65, CALIFORNIA, CLINTON 6-3!5! 


SUCCESSOR TO: CHALLENGE MANUFACTURING CO., AND COOK BROS. EQUIPMENT CO. 


Manufacturing Plants In: 


la Mirada, California 


Los Angeles, California Bryan, Ohio 


Circle 703 on reader service card. 
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books (cont.) 


Soils and Soil Engineering. By R. H. 
Karol. Published by Prentice- 
Hall, Inc., Englewood Cliffs, New 
Jersey. 216.pp. Illus. $8.75. 


Using a scientific approach, 
this book provides undergraduate 
students with a working knowl- 
edge of soil mechanics. This 
broad background establishes a 
solid foundation on which stu- 
dents can build their field expe- 
rience or further their study 
through graduate work. 

The book offers complete: cov- 
erage of field sampling methods, 
techniques, and equipment; in- 
cludes illustrative problems, 
worked out in detail, to demon- 
strate wherever necessary, the 
application of theory or empiri- 
cal data or to clarify the meaning 
of material already presented; 
and provides information on one 
of soil engineering’s newest fields, 
chemical grouting. The first sec- 
tion deals with fundamentals 
and the second with an applica- 
tion of these fundamentals to 
problems commonly encountered 
by the soil engineer. 


Evaluation of Strength Tests of Concrete. 
Published by American Concrete 
Institute, P.O. Box 4754, Redford 
Station, Detroit, Michigan. 
Bibliography No. 2, “Evaluation 
of Strength Tests of Concrete,” 
lists and annotates selected arti- 
cles appearing in available tech- 
nical publications issued from 
1924 to 1958 and dealing specifi- 
cally with compression tests of 
concrete, variations in test re- 
sults, and evaluation of tests. 
The bibliography was compiled 
as part of the work of ACI Com- 
mittee 214, Evaluation of Results 


of Strength Tests of Concrete. In 
announcing the bibliography, the 
committee noted that the value 
of statistical methods in evalu- 


ating test results has long been 


recognized, and that application 


of statistical methods to the con- 
trol of concrete quality is long 
overdue. 





How to Stretch 
a Buck...Use 


Symons 
Steel-Ply 


Forms 


Your investment in forms can pay 
off in extra dollars saved when you use 
Symons Steel-Ply Forms. It’s because 
Symons Steel-Plys are designed and 
built with performance features that 
cannot be found in other forms. 


Completely Interchangeable 


Any combination can be used... 
side by side or one on top of the other, 
for any length or height of wall. Panels 
can be removed and replaced at any 
point . . . this simplifies erecting and 
stripping. 


Weight 5 Lbs. Per Square Foot 


When considering forms, the weight 
of the form is an all-important consid- 
eration. Because of the efficient meth- 
ods developed for erecting and stripping 
forms, handling is an important part 
of the labor cost. Symons Steel-Ply 
Form weight of 5 lbs. per square foot 
means a significant cut in form labor 
costs. Handling costs are also reduced 
because all Symons Steel-Plys are 
equipped with handles for easier and 
faster handling. 


Ties To Fit The Job 


With Symons Steel-Ply Forms you 
can get the tie that will be most eco- 


37,000 square feet of steel-ply 
forms used on the Air Force Acad- 


emy, Colorado Springs, Colorado. 


Rona as 
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CIRCULAR WALLS were formed by ganging steel-ply forms. Four ganged sections 22’ wide by 
28’ high were used to pour a third of the sewage treatment tank at one time. 


nomical for your particular job. For 
rough work where appearance and 
break-back are not important you can 
use the Symons flat tie. When clean- 
cut foundations and easy positive 
break-back are required, Symons Steel 
Rod Ties with 1” break-back are the 
answer. And, for special gang forming, 
Symons She-Bolt Ties with 14" break- 
back are available. 


Connecting Bolt and Wedge 

For connecting hardware a bolt and 
wedge are used. With these two pieces 
you can fasten two forms together 
and insert the tie faster than driving 
a nail. Brace plates, scaffold brackets 
and waling hardware are also fastened 
with the bolt and wedge. This elimi- 
nates the need for dogs, nuts and bolts, 
lugs, vise grips, special tools, as well 
as complicated and expensive ties. The 
only tool needed is a hammer. 


Adaptable For Every Type Construction 
Contractors who use Symons Steel- 


Ply Forms can bid on almost any type 


concrete job. They are adaptable for 


straight, circular, battered, cut-up and 
““Y” walls. Try Symons Steel-Ply Forms 
on your next job; they can be rented 
with purchase option. 


Circle 717 on reader service card. 


Plywood riv- High Carbon 
eted to steel y, steel frame 
frame ‘ only 24” wide 


Frame paint- Plastic ply- 

ed to prevent wood easily 

rust reversed or 
F replaced 


“L’’ shaped 
cross mem- 
bers give add- for easy car- 


ed rigidity tying 


Equipped 
with handles 


Plywood pan- 
el encased in 
steel frame 


Protective lip 
dadoed, not 
the side rail 


SYMONS CLAMP & MFG. CO, 


4271 Diversey Ave., Dept. GO, Chicago 39, Ill. 
Warehouses Throughout the U.S.A. 


MORE SAVINGS FROM SYMONS 
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Save Time... Save Money... 


i» BURKEK 


CONCRETE ACCESSORIES, INC. === 


LARGEST STOCK OF VARIED ITEMS FOR CONCRETE CONSTRUCTION 


VINES WALER BRACKET 
The MODERN method of supporting 


walers on wood forms designed and 
engineered to give maximum perform- 
ance and safety. 

Vines Waler Brackets successfully 
support, space and retain walers inde- 
pendently of wall ties or clamps without 


toe nailing to studs and mee! the re- 


quirements of the contractors and the 
safety engineer. 


BURKE HANDY REEL 
@ Solid continuous aluminum frame. 


e Self locking pin. 


@ Reversible belt loop for right or 
left hand workers. 


Finger tight screw means: 


No wrenches to use . . . no parts to 


lose... no threads to strip. Easy to 


rewind. 


KEYED KOLD JOINT FORMS 
A new concrete construction product 


that serves as form, screed, and true 


cold joint, left permanently in the con- 
crete floor slab. The use of Keyed Kold 
Joint eliminates spalled joints . . . 
produces a cold joint structurally sound 
and architecturally beautiful. Keyed 
Kold Joint also eliminates costly make- 


up and stripping of split forms for 
checkerboarding. Saves up to 35% in 


cold joint form costs . . . results in 
neater, uniform joints. 


TO ORDER ANY OF THE ABOVE ITEMS OR FOR FREE BROCHURES & 
SPECIFICATION SHEETS USE COUPON BELOW. 


BURKE CONCRETE ACCESSORIES, INC. 


2690 Harrison St., San Francisco 10, California 


BURKE CONCRETE ACCESSORIES, INC. 


2690 Harrison St., San Francisco 10, California 


Please Send Me the Following: 
["] Free Brochures [-] 1. Vines Waler Bracket 
[-[] Sample Spec. Cost [_] 2. Burke Handy Reel 
[-] 3. Keyed Kold Joint Forms 


Firm Name ____- Your Name 


Address 





City 


Circle 702 on reader service card. 


—— 


For additional information circle matching key 


number on reader service card on page 200A. 


manual of handling 
equipment 724 
This manual presents a com- 


prehensive review of basic facts 


about concrete, its handling, 
transporting and placing. All 
types of handling equipment are 
described and the job each is de- 
signed to do is outlined. On-the- 


job photographs show various 


types of handling equipment in 
use. The manual was prepared as 
a service to the concrete con- 
struction industry and is avail- 


able from Gar-Bro Mfg. Co., 2415 
East Washington Blvd., Los An- 


geles, Calif. 


economic forecast 725 


“The Years Ahead: 1960 to 


1975,” highlights some startling 
projections in an unusual eco- 
nomic study. A continuing and 
rapid increase in population, a 


new and greater period of con- 


struction which will dwarf the 
post-war building boom, and an 
era of technological progress are 
named as the motivating forces 


behind the expected expansion. 
The report indicates that by 1975 


the annual expenditures for new 
construction, maintenance and 
repair will total $137 billion. 
Dept. of Information, American- 


Marietta Co., 101 E. Ontario St., 
Chicago, Ill. 


fibreboard void forms 726 


Fibreboard forms for use in 
concrete lift slab, site cast, pre- 
cast and prestressed concrete 
construction are said to be ex- 
tremely versatile and economical. 
Void forms are plastic coated to 
resist moisture penetration from 
wet concrete and afford good 
stripping. They are strong, light- 
weight and easy to assemble. 
Container Corp. of America, 38 S. 
Dearborn St., Chicago, IIl. 





CF. I-Clinton Welded Wire Fabric 
speeds pre-cast construction 


For pre-casting, concrete pipe, highways, 
bridges ... wherever you want to increase the 
structural strength of concrete and speed con- 
struction, specify CFalI-Clinton Welded Wire 


CF«I-Clinton Welded Wire Fabric can be in- 
stalled fast. No problems to fit doors, windows 
or other openings. The square mesh distributes 
loads evenly in all directions, minimizing crack- 


ing during tilting and set-ups. As-a result, after 
erection, the fabric helps keep the surface attrac- 
tive and virtually maintenance-free for years. 


Fabric in either rolls or mats. For complete 
information, contact your local CFal sales 
Office. 


CLINTON Welded Wire Fabric 


THE COLORADO FUEL AND IRON CORPORATION 


In the West: THE COLORADO FUEL AND IRON CORPORATION — Albuquerque * Amarillo ¢ Billings * Boise * Butte * Denver * El Paso * Farmington (N. M.) 
Ft. Worth * Houston * Kansas City * Lincoln * Los Angeles * Oakland * Oklahoma City * Phoenix * Portland * Pueblo ¢ Salt Lake City * fan Francisco.* San Leandro 
Seattle * Spokane * Wichita 
In the East: WICKWIRE SPENCER STEEL DIVISION— Atlanta * Boston * Buffalo * Chicago * Detroit * New Orleans * New York * Philadelphia 

- CF&l OFFICE IN CANADA: Montreal CANADIAN REPRESENTATIVES AT: Calgary * Edmonton * Vancouver * Winnipeg oii 
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Completely new design uses simple 
turbine wheel for power. 


NEW VIBER 


n_—_— 


TuRBOVIBER’ 


Powerful, dependable, 
high speed, form vibrator 
for concrete casting yards 


10,000 rpm. Exerts over a ton of force. 


No motor lubrication. No sliding friction. Minimum 
maintenance. 


Only one rotating assembly. Long life. 

Always starts. No vanes to stick. 

Drastically reduced operating costs. 

Convenient mounting clamps for easy attachment to 


any form. 


For additional information, see your Viber dealer or write 
Viber Company, 726 South Flower Street, Burbank 71, California. 


Ny Viber Vibrators 


Pioneers and leaders in the manufacture of vibrators 


Circle 721 on reader service card. 
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work ramp 


Contractor’s non-slip work 
ramp can be constructed in min- 
utes by nailing narrow lengths 
of steel gratings to the plank. 
Slipping due to water and oily 
materials is eliminated. Grating 
can be obtained in any width and 
in lengths up to 16 feet. Indus- 
trial safety handbook No. 60 is 
available from Bustin Steel Prod- 
ucts, Dover, N. J. 


trencher 


Instant lateral positioning and 
tilting of digging wheel enables 
a trencher to dig trench behind 
either crawler or at any point 
within its 6-foot width. It also 
cuts vertical trench on side slopes. 
By lateral shifting of the digging 
wheel a 24-inch wide trench may 
be dug 5 inches outside either 
track, flush with parallel pave- 
ment, curbs and sidewalks. Cleve- 
land Trencher Co., 20100 St. Clair 
Ave., Cleveland, Ohio. 





Controlled Concrete with 


SONOTARD 


for New York’s Largest Pier now under construction 


Holland-American Line, New York City 
Dept. of Marine and Aviation 
Vincent A. G. O'Connor, Commissioner 
Capt. Lewis H. Rabbage, Chief Engineer: 


The substructure of new Pier No. 40 


upon a monolithically poured-in-place beam and cap system 


* SONOTARD is being used in all concrete to produce con- 
sistent and uniformly. high strengths required for the 
heavy live loads to be handled, plus maximum density to 
resist erosion from sea water. 


e A high degree of workability to facilitate placement has 
been maintained through high summer heat and a .winter 
which recorded a low mark for sustained cold weather. 


e The quantities of sonoTARD used were varied according 
to temperature to keep the water content and rate of 
hardening constant. At all temperatures SONOTARD pro- 
duced a uniformly high strength with maximum density 
and eliminated shrinkage and cracking. 


¢ SONOTARD played an essential role in the prestressed 


Product of 


SONNEBORN 


Research 


is comprised of 6 


SS er ne ee ae ag 


Roberts & Schaefer Co.—Engineers 
Stock Construction Corp.— Gene 
Corbetta-Precrete—Prestress Contractors 

Colonial Sand & Stone Co.—Ready Mixed C 


| Contractor 


JO prestressed deck slabs uniquely 


7 


The floor area is over 7 


deck slabs and beams by controlling the initial rate of 
hardening and fluidity of concrete for optimum placement 
properties. 

e SONOTARD speeded the strength development (15 hours 
of steam cure averaged over 4500 psi) permitting early 
release of tension and early stripping of forms. 

e Since SONOTARD does not increase the air content while 
reducing water requirements it allows the operator to con- 
trol accurately the total air at all times. 

Consult your local SONNEBORN representative for your 
particular project to learn how sonorTarp’s exclusive for- 
mulation can help you produce harder, denser floors— 
more uniform, crack resistant structures—water-tight con- 
crete of minimum shrinkage. 


SONNEBORN CHEMICAL AND REFINING CORPORATION 


Building Products Division, Dept. CC70 
404 Park Avenue South, New York 16, N. Y. 


Gentlemen: 
Please send further information on SONOTARD. 
() Architect () Contractor 
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One contractor cut the time in placing 
concrete on this bridge job by plan- 
ning ahead. Here, on these two bridge 
piers, note that he used three com- 
plete units comprised of Gar-Bro Col- 
lection Hopper and a string of Steel 
Chutes plus a Gar-Bro Bucket. He 
used the hopper and chutes to direct 
the concrete into the forms and pre- 
vent segregation. 

His object was to prevent any de- 
lays by using one hopper and chute 
unit to place concrete in one pier, 
while the second one was set in place 
in the other pier, and the third one 
(see it hanging in rack between piers ) 
was being shortened. Delays of transit 
mixers and the crane were minimized 
by rotating the hopper and chute units 
and shortening the chute line to the 
new level of the concrete in each pier. 


GAR-BRO 
helped cut costs 
in pouring 


{ concrete piers! 


It’s a good idea to team up your 
Gar-Bro Concrete Handling Equip- 
ment to save time and cut costs. 


See your Gar-Bro dealer or write 
for Catalog and Concrete Handling 
Manual today! 

Gar-Bro Mfg. Co. — Los Angeles, 
Calif.—Peoria, Ill. 

General Offices: 2415 E. Wash- 
ington Bivd., Los Angeies 21, Calif. 


Gar-Bro 
Concrete 


Bucket Gar-Bro 


Collection 
Hopper 


Gar-Bro Flexible 
Steel Drop Chutes 


The World’s Most Complete Line of 
CONCRETE HANDLING 
EQUIPMENT 
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waterproofing material 729 


Folder 4/Th describes a mate- 
rial which provides surface seal- 
ing for tile, wood, concrete, brick, 
metal and plaster. It is used as 
a curing agent for concrete sur- 
faces, and as a bond breaker on 
tilt-up and lift-slab projects. 
Concrete forms coated with the 
compound need no cleaning be- 
fore re-use. Said to provide posi- 
tive waterproofing for five years 
or more. E. A. Thompson Co., 
Merchandise Mart, San Francisco, 
Calif. 


calcium chloride 730 


“The Effects of Calcium Chlo- 
ride on Portland Cement” is the 
title of a 38-page booklet which 
presents in simple form the re- 
sults obtained from laboratory 
and field tests conducted with 
calcium chloride in portland 
cement, concrete and mortars. 
Graphs and tables illustrate the 
text, and a section is devoted to 
questions commonly asked re- 
garding the integral use of 
calcium chloride with portland 
cement mixes and the answers. 
Allied Chemical, Solvay Process 
Division, 61 Broadway, New York, 
nS. 


auto fleet leasing 731 


“Advantages and Disadvan- 
tages of Auto Fleet Leasing: A 
Comparison of Company Owner- 
ship, Salesman Ownership, and 
Leasing” points out that leasing 
of auto fleets by industry is gain- 
ing ground. The study discusses 
the situations in which com- 
panies are best advised to lease 
their auto fleets, to own fleets 
outright, or to use salesmen- 
owned fleets. Foundation for 
Management Research, 121 W. 
Adams St., Chicago, II. 





BETTER CONSTRUCTION THROUGH 
BETTER USE OF CEMENTS 


7 Factors Affecting Life of Concrete Floors 


Long-wearing concrete floors are easy 
to build if a few practical steps are 
observed in designing, placing and cur- 
ing them. Naturally, the most important 
part of the floor is its wearing surface. 
The hardness or “‘wearability”’ of the 
surface is of special importance for such 
jobs as industrial floors, warehouses, 
loading platforms, etc. 


Through years of on-the-job study and 
extensive research work, Alpha has 
found that the following 7 factors must 
be considered if floors are expected to 
endure heavy wear. Please note that 
these factors are not short cuts and also 
you can’t omit the importance of quality 
materials, good supervision and good 
workmanship. 


1. The Cement Factor 
— 


ON DEPTH OF WEAR 
(2” slump and 28-day curing) 


A 7.5-bag mix will wear 20% better than 
a 6-bag mix and 100% better than a 
4.5-bag mix at the same slump and with 
the same 28 days moist curing. 


2. Slump of Concrete 


By reducing the slump from 6” to 2”, 
the wearability of floors made of 4.5-bag 
concrete will be increased by 15%. 


Reprints of the helpful information 
presented on this page are avail- 
able on request. 
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3. Length of Moist Curing 
Time 
. a 


Derru oF Wear — mm. 


Cc oa Concerta —6° Score) 

EFFECT OF MOIST CURING TIME 
ON DEPTH OF WEAR 
(6-bag concrete, 6” slump) 


The higher the slump the more the con- 
crete is affected by improper curing. 
The chart above shows how moist curing 
improves the wearability of 6” slump 
concrete. 


4. Compressive Strength 


For all practical purposes, the wear- 
ability of concrete is directly propor- 
tional to its strength. Example: 6000 psi 
concrete wears over four times better 
than 1800 psi concrete, 


5. Finishing Concrete 


Overtroweling will cause the finest par- 
ticles and water to rise to the top, thus 
resulting in a low strength surface skin. 


The importance of troweling at the right 
time can be seen in the fact that the 


surface skin of 0” to 4” slump concrete 
can show the same amount of wear. 
Water and fines brought to the surface 
through careless troweling of lower 
slump concrete reduces the surface 
strength until it is no better than higher 
(up to 4”) slump concrete. The surface 
hardness of 4” slump concrete is 100% 
better than 10” slump concrete. 


6. The Type of Cement 


In cases where concrete is subjected to 
wear at an early age, provision must be 
made for high-early concrete strength. 
This can be done by using hi-early 
cement or a higher cement factor where 
Type I cement is used. Such conditions 
vary too much for specific recommenda- 
tions here, but Alpha’s field engineers 
are always available to users of Alpha 
products to assist in determining the 
proper construction method for special 
conditions. 


7. Drying After Curing 


If concrete is permitted to dry after 
proper curing, its surface skin strength 
is almost doubled. It is advisable, there- 
fore, to allow at least one day of drying 
after moist curing before the floor is 
subjected to heavy wear. 


Good sound aggregates are important, 
but it is the mortar binding the aggre- 
gates together that determines, for the 
most part, the wearability of the floor. 
There is no short cut to quality concrete 
and as has been proved time and again, 
the right way is the most economical in 
the long run. 


approximate and intended for 
general guidance and not specific 
rules in concrete floor design and 
construction. 


rn\ILPHA 


PORTLAND CEMENT COMPANY 


Alpha 
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Thor 


Everything you 
want in 
Concrete Vibrators.. 


Now you can ‘move the mix’”’ and move the vibrator 
with equal ease. Thor’s new gasoline engine 41% h.p. 
4-cycle flexible shaft vibrator model GHV features 
mobility, power and streamlined design. V-belts and 
clutch are totally enclosed for extra safety and extra 
protection from dirt, concrete. Wheelbarrow mount 
(power unit can be easily detached) is available as 
accessory. Heavy duty flexible shaft, 24.” head, 5 and 
10-foot shaft lengths. 

Electric motor model—4 h.p. No. EHV—also avail- 
able. Weighs only 28 lbs. with carrying strap and 
collapsible runners. 

Other Thor vibrators include 1 h.p. flexible shaft 
electric vibrator in 4 small head sizes to 134”, with 
5 and 10-foot shaft lengths; and motor-in-head elec- 
tric model with 2%” head, six hose lengths 10 to 
50 feet. 

Your Thor “C.E.D.” distributor will be glad to 
demonstrate. Thor Power Tool Company, Aurora, 
Ill. Branches in all principal cities. 


4 H.P. ELECTRIC, 
MODEL EHV 


42 H.P.GASOLINE, MOTOR-IN-HEAD ELECTRIC, 1 H.P. FLEXIBLE SHAFT, 
i MODEL GHV MODEL CV3 MODEL E 
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admixture 732 


A material which is added to 
the mixing water for concrete is 
said to increase denseness and 
hardness throughout the con- 
crete, and to provide a durable 
barrier against water pressure. 
Hard, non-dusting floors are ob- 
tained with concrete including 
this product, construction may 
be continued in freezing weather, 
and the mixture may be used as 
a bonding agent or cement paint 
with good results, according to 
the manufacturer. Anti-Hydro 
Waterproofing Co., 265-277 
Badger Ave., Newark, N. J. 


733 


Spraying of trucks and equip- 
ment with a transparent mate- 
rial protects against cement dust, 
concrete and dirt adhesion for a 
period of 90 days. Even hardened 
concrete is said to wash off with 
water, eliminating scraping and 
chipping. The film may be re- 
moved with water and deter- 
gent when it begins to wear thin, 
and replaced with a new coating. 
Forrer’s, 2225 N. Humboldt Ave., 
Milwaukee, Wisc. 


protective glaze 


form board 734 


The 1960 catalogue on interior 
and exterior applications of Ma- 
sonite Concrete Form Presdwood 
in the construction of beams, 
girders, slabs, walls, columns, 
foundations and arches is illus- 
trated with installation photos 
and drawings of typical concrete 
forms. It includes a description 
of the special hardboard used in 
forming flat or curved surfaces 
of reinforced or massed concrete, 
table of properties, and direc- 
tions for working with the ma- 
terial. Masonite Corporation, 111 
West Washington Street, Chi- 
cago, Ill. 





watch that 
hot weather! 


For quality concrete... 


protect it from water losses! 


Properly mixed concrete has just the right amount of Ready-Mixed 
water in it. Hot, dry subgrade absorbs water needed in 
the mix. Dampen subgrade thoroughly before placing and Hot W 
concrete. 
And in hot weather, start curing concrete right after 
finishing operations. Simple tips like these can spell suc- 
cess in building quality concrete. Keep them in front of 
your crews by using the colorful posters supplied by PCA. 
There is a set of four—yours for the asking. They 
cover hot or freezing weather, drying winds and excess 
water. Write for yours today. (U. S. and Canada only.) 


FREE...SEND FOR YOUR POSTERS TODAY! 


PORTLAND CEMENT ASSOCIATION 
Dept. 7-98, 33 W. Grand Ave., Chicago 10, Illinois 


A national organization to improve and extend the uses of concrete 


Please send a free set of Quality Reminder posters. 
| could also make use of ( ) additicnal sets. 


COMPANY NAME 
Quality Reminder posters, 
YOUR NAME ne aecitcniepinacapatlibanelinilsalaiaihiniaaabnit 22” x 17”,3 colors, 


Sets of 4 are free. 
ADDRESS 


ee me me ee eee ee ee ee ee ee ee ee ee 


E 
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He who cuts corners 
may run in circles. 


—Bob Sproule 


Let me illustrate the point with a 
few facts about calcium chloride 


for summer concreting. 


Fact 1. Concretes containing 
chloride set twice as fast. 


Fact 2. Concretes containing 
chloride develop strength sooner. 
Their one-day strength is double 


that of plain concrete. 


Fact 3. Concretes containing 
chloride have greater strength 
at all ages. 


Fact 4. Concretes containing 
chloride are easier to work. 


Fact 5. Concretes containing 


chloride cost less. Reasons: 
Faster set, faster finishing, ear- 
lier removal of forms. 


If you set calcium chloride aside 
for the summer . . . you lose. It’s 


basic to better concreting all 


twelve months of the year. Our 
booklet, “Better Concrete in 
Every Season with Wyandotte 
Calcium Chloride” tells how, and 
why. Write for it. Wyandotte 
Chemicals Corporation, Wyan- 
dotte, Michigan. -Offices in prin- 
cipal cities. 


“Wyandotte 
CHEMICALS 


MICHIGAN ALKALI DIVISION 
HEADQUARTERS FOR CALCIUM CHLORIDE 
Circle 723 on reader service card. 
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rock drill 735 


Two Thor No. 15 rock drills 
(arrows), mounted on an exten- 
sion arm on a Payloader, drilled 
an average of two 4-inch deep 
holes a minute into the side of 


the old concrete on a 7.8-mile 
road widening project in New 


York. Drilling rig, when lowered, 


automatically positioned the air- 
powered rock drills. Thor Power 


Tool Co., 175 N. State St., Aurora, 
Till. 


roof deck 736 


Brochure describes a pre- 
stressed, single stem roof deck 
which may be cast on the job 
site and which meets esthetic 


and structural requirements for 


schools, churches, commercial 


and industrial structures and 
residences. The brochure gives 
technical data on casting details, 
structural qualities and limits, 


describes placement and shows 


representative uses of the mem- 
ber. Flexforms, Inc., 1445 W. 
Quincy, Englewood, Colo. 


737 


Side action mobile hydraulic 
hammer is designed to work close 


to piers, abutments and footings. 
It can work from side to side 
across the front of machine, and 


in forward or reverse, breaking 


concrete highways, slabs, curb 
and gutter, bridge decking, and 


hydraulic hammer 


flooring. Lift of the 1,000-pound 
hammer weight can be controlled 
from a few inches up to 9 feet. 
Hammer stroke control can be 
set on automatic to deliver blows 
of uniform impact at a uniform 
rate, or the hammer can be con- 
trolled manually. Tower can be 
tilted for low access doorways. 
Arrow Mfg. Co., 194 W. Dakota 
Ave., Denver 9, Colo. 


reinforced plastic film 738 

A clear plastic film is reinforced 
with an aluminum mesh which 
is permanently bonded within to 
make it strong and lasting. The 
material provides an inexpensive, 
lightweight, reusable storm win- 
dow and door insert material and 
provides a winter closure for all 
types of construction. Clark Wire 
& Supply Corp., 13131 Almeda Rd., 
Houston, Texas. 


scaffold bracket 739 
Eliminate dangerous makeshift 


scaffolding with a scaffold bracket 
which may be adjusted for con- 
necting to 2 by 4 or 2 by 6 walers, 
or flush with the concrete face 
after forms are stripped by 


changing the positions of two 
adjusting pins. Bracket exceeds 
minimum strength requirement 


of state building codes. Knock- 
down feature saves space in stor- 


ing and shipping. Superior Con- 
crete Accessories, 9301 King St., 


Franklin Park, Ill. 
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square a 
concrete core drill 740 : circle 


Faster drilling, better perform- ' with Gates 
ance on the job and longer drill i 


and diamond bit life are claimed 
for a drill for masonry, stone, : 
refractories and concrete. Noise, Project: 


E ili Angel 
dust and damage to surrounding ateiet aoe - 


expansion program. 


Both the underground Central Utili- 
ties Vault and the circular foundation 
of the new Terminal Building were 
formed with Gates Vertical Rod Sys- 
tem using the same form panels! 
(Without additional modifications, 
backing or templates.) 

.« Vault roof and 16-foot walls poured % 
monolithically. 

- Forms stripped and panels moved to 
Terminal Building site. 


- Circular foundation, 16 feet high, Gates built-in versatility is designed to square 
diameter of approximately 130 feet, circles...cut costs...help you bid a job closer 
formed to precise curvature using the without risking pocketbook or reputation! Get 
same %4"' Gates thinpanels. the whole story on Gates Concrete Forming 

. Outside forms ‘floated’ with inside Systems and techniques. é 
bracing only. Gates PlastiCone* vee 


breakback form ties provided 1-inch There’ , ; 
Seesklendk eocined. ere’s a Gates System for Every Forming Need 


RTS 
Gates & Sons, Ine. @—> 
areas common in hammering 80 South Galapago Street — Denver 23, Colorado 


‘ at Cc It our catalog in Sweet's 1960 
methods are said to be elimi- Branches in Spokane, Rochester, Calgary Architectural & Light Construction Files 


nated Machine has induction Representatives in principal North American cities ..-of write for complete information. 
type motor with direct drive to 


the spindle, a major innovation ® PORTABLE ELECTRIC 
INCG 


according to the manufacturer. 180 CYCLE POWER 


Clipper Mfg. Co., 2800 Warwick, fr 
Suite 258, Kansas City, Mo. 


Stam tiere tee ay g 


support of excavations 741 


A design and estimating tool 


for engineers, architects and con- 


tractors provides a means for a 
quick estimate for supporting a 
deep excavation. The chart was 
prepared by Contact Sheeting, 


foundation contractors, who in- 


Stall or rent a clip assembly. The 
design is applicable and safe for Mode! OD Wate 180 Crete 
deep excavations used for build- a Can Seen 


ings, subways, sewers, highways s for CONCRETE VIBRATORS 


and heavy construction projects. Versatile power for motor-in-head Con- 


From the ch h ioner or crete vibrators and other 180 cycle 
, chart, the designe electric tools. 2500 Watts 180 C3cle 3- 
estimator can select the size and Phase 230 Volts—up to 1500 Watts 115 
spacing of all the structural com- ; oso — and paces 
ponents. The data can be used Exclusive ; 


for estimating and supporting . AUTOMATIC CONSERV-ef, s WINCHARGER 
structure for all soils which can Sew te te 60% in Fuel Cost. CORPORATION 
be drained. Frank Schwartz Asso- | |@ 4CYCLE ENGINE—Nationwide Subsidiary Zenith Radio Corporation 
ciates, 1860 Broadway, New York, Engine Service. SIOUX CITY 2, IOWA 


N. Y. 


Circie 722 on reader service card. 
concrete construction / july 1960 









pressure sensitive highway markers 743 





For highway and floor marking, this tough, 
vinyl-type material with pressure sensitive back- 
ing can be applied by one person, without brushes, 
tools or special machines. Vehicles can cross 
markers as soon as they are put down. Due to its 
thinness the material actually becomes a part of 
the pavement and avoids snow plow and vehicle 
scuffing, according to the manufacturer. It is 
available in bright white or yellow. Morgan Ad- 
hesives Company, 4560 Darrow Road, Stow, Ohio. 


SYMONS 
Steel CL 


Pullout hole 
for easy 
removal 


















Can Be 
Reused 
indefinitely 


Easily secured 
to lumber— 
can be nailed 
every 1” 0.C. 


“1” beam design 
Drives easily into Sse canes. 
hard earth. Can be 
used for practically * « 
a = ease Hi-Carbon 
work. This popular Alloy Steel 


item is available tough to bend 


in 12”, 18”, 24”, 
30”, 36” and 
42” sizes. 






Rugged point 
with minimum 
deflection 





YM Ons 








| SYMONS CLAMP & MFG. CO. 

i 4271 Diversey Ave., Chicago 39, Ill., Dept. GO 
We will send contractors c sample 12”, 18” oF 

j 24” stake if request is received on company 

1 letterhead. Please include 50c for 12”, 75¢ for 
18”, $1.00 for 24” to cover cost of postage 

I ond moaiiing. 

Nome 

1 PR rr ED 

] Address 

r | Ci icicienensnssienicieee nan 
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concrete scaler 




















742 


Three rows of teeth on this concrete scaler are 
rotated in such a way that each individual hard- 
ened tooth strikes a blow, thus chipping away the 
surface instead of cutting in. Tool attaches to a 
flexible shaft machine and operates at 3,400 rpm. 
Said to be ideal for scaling off loose or scaly con- 
crete surfaces or for cutting into concrete surfaces 
deeper than would be practical with an abrasive 
cup wheel. It is also used for scaling paint off 
concrete, brick and metal surfaces. Stow Manu- 
facturing Co., 354 Shear St., Binghamton, N. Y. 
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Do you know that colored concrete has functional as well 
as aesthetic value? You can use colored concrete to guide 
traffic, delineate working areas and set off hazard zones. 
And do you know that Horn coloring products enable you 
to do this economically? 

For example, Horn Colorundum is easily dusted on and 
trowelled into freshly poured concrete—where it assures 
long-lasting hardness and resistance to abrasion. It’s a lime- 
proof, sun-proof finish. Or you can use Horn Staybrite. : 
It’s packaged in pre-measured quantities, easily mixed 
integrally with the cement or mortar—another ideal prod- 
uct which enhances the beauty of all concrete and mortar 
surfaces. 

Like to know more about using colored concrete func- 
tionally? Write for details to Dept. CC 125. 














A. C. Horn Companies 
SUBSIDIARIES AND DIVISIONS 


Sun Chemical Corporation 
750 Third Avenue, New York 17, N. Y. 
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Easy, Proven Way 


to Permanently Bond 
New to Old Concrete 
-—for less than 4¢ 


per square foot! 


Weld-Crete is the patented, job-proved 
liquid bonding agent which enables you to 
permanently bond new concrete, or cement 
plaster, directly to any other structurally 
sound surface no matter how smooth! No 
costly, time-consuming surface preparation. 
Just apply, let dry, and pour or trowel new 
concrete. Ideal for mew _ construction, 
remodeling, repairs . . . ramps, floors, pre- 
cast shapes, driveways, highways, walls, 
machine mounts and pads, Weld-Crete has 
equal bonding permanence all climates, 
all surfaces, all sorts of conditions. When 
used with quick setting cement topping you 
can lay new floors, ramps, driveways one 
day and run heavy truck traffic over them 
the next. Get fact-packed literature from 
your Building Materials Dealer, see Sweet’s 
File, or write us direct. Address Larsen 
Products Corporation, P.O. Drawer 5938, 
Bethesda, Maryland. 


Typical WELD-CRETE Applications 


GRANVILLE ST. BRIDGE, VANCOUVER, 
BRITISH COLUMBIA—One of the largest 8 
lane bridges in North America. Here Weld-Crete 
was applied to bridge surface to bond cement 
dividing strips. Now, over 4 years later, bonds are 
as good as new. General Contractor: Dominion 
Bridge Company. 


SEVEN CORNERS SHOPPING CENTER, FALLS 
CHURCH, VIRGINIA—During construction of 
this 600,000 sq. ft. structure, initially only part of 
floor was poured and floated to a smooth finish. 
Areas in which show windows would be added 
were poured as base slab only. Slab was coated 
with W'eld-Crete. After store fronts were custom- 
built, delayed toppings of 1" to 1/4” thick were 
poured with assurance of permanent bond to 
base slab. These toppings were then finished with 
asphalt tile, wood, or finish flooring of lessee’s 
choice. Designed and constructed by The Kass 
Realty Co. of the Kass-Berger Organization under 
direction of J. Franklin Groff. Concrete Contractor: 
Moses-Ekco. 
Circle 711 on reader service card. 
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waa 


Catalog 591 lists several hun- 
dred hard-to-get masonry spe- 
cialties and provides technical 
data and photographs. The Econ- 
omy Supply Co., 320 Bank Ave., 
Cincinnati, Ohio. 


masonry specialties 


745 


Safety hats and caps are avail- 
able in a choice of fibreglass, alu- 
minum and plastic in all standard 
colors. Special features are said 
to assure good fit and to elimi- 
nate discomfort. Bausch & Lomb 
Optical Co., Rochester 2, N. Y. 


safety hat 


746 


A 16 mm film available for free 
public showing explains the prin- 
ciples and uses of prestressed 
concrete, covering the history 
and future of this form of con- 
struction and describing its pres- 
ent applications on construction 
jobs. It is narrated by Professor 
T. Y. Lin of the University of 
California, one of the foremost 
authorities on the subject. Cala- 
veras Cement Co., 315 Montgom- 
ery St., San Francisco, Calif. 


film on prestressing 


747 


Plastic coated paper and tape 
for lining wood forms eliminates 
transference of wood grain to 
concrete surface. Fins are also 
eliminated. The finished con- 
crete is smooth enough to paint 
without further preparation, ac- 
cording to the manufacturer. 
The material also provides a 
moisture vapor barrier which ex- 
tends the curing time of the cov- 
ered concrete, thus producing a 
harder surface. Forms may be 
removed for use elsewhere while 
the paper is left in place during 
curing. Glas-Kraft, Inc., Mill St., 
Lonsdale, R. I. 


plywood form liner 


NOW... 


CUT PLYWOOD 
FORM COSTS 


WITH 
THOMPSON’S 
WATER SEAL 


Note these cost-saving features: 


Prevents absorption of water in 
concrete forms. Forms last longer. 
Saves labor. Eliminates cost of 
cleaning, sanding and recoating 
after each pour. 


Thompson’s Water Seal permits 
eight or more pours per plywood 
form (min. 4 pours per side). 


Eliminates form damage during 
stripping. Forms can’t stick. Won't 
soften wood, prevents deflection. 


WCE asy to apply by brushing, dip- 
ping or spraying. 


Thompson’s Water Seal is deep pene- 
trating, colorless, leaves no residue, 
won’t stain concrete; surface is dust- 
free, ready for painting. 


Available in 5 and 55 gallon drums from 
suppliers to the construction industry. 


See catalog in Sweets Architectural file 
and Light Construction file. 
ys 


MANUFACTURERS OF FINE PROTECTIVE 
CHEMICALS SINCE 1929 


E. A. Thompson Co., Inc., Merchandise Mart 
San Francisco 3, California 


San Francisco, Los Angeles, San Diego, Portland, 
Chicago, Seattle, Denver, Dallas, Houston, St. 
Louis, St. Paul, Detroit, Philadelphia, New York 
City, Memphis, Tampa, Cleveland, Atlanta, 
Honolulu. Factory: King City, Calif. 5647R 


Circle 719 on reauer service card. 
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Circle 706 on reader service Card. 


Colored 


aca ready-mixed 


= Comerete 


@ ECONOMICAL—costs very little 
extra per square foot... 


@ DURABLE—color all-the-way through 
the concrete... 


@ PERMANENT—to weather and 
sunlight... 


For further information and colo: card write to 


FRANK D. DAVIS CO. 
3285 E. 26th STREET LOS ANGELES 23, CALIF. 
eastern office: 
P.O. BOX 292 NIXON, NEW JERSEY 


ECONOMY ics 


used on Los Angeles’ 
$6 million Sports Arena 


By renting Economy Steel Forms for large 
jobs, working capital is freed for other needs. 
Economy Forms are supplied with supervisory 
service. Quickly lock together with a simple 
twist of a clamp. Save time, money, mate- 
tials — increase profits. 


FORMS FOR RENTAL OR PURCHASE 
Me ER Ee OR eo 


, Economy Forms Corp. s 
Box 128-AF, H. P. Station q 
Des Moines, lowa E 


Please send catalog on Econom 
Steel Forms, and address of nearest sales of- 
fice (there are 24 coast-to-coast). 


Name 


Firm name 
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products 


For additional information circle matching key number on reader 
service card on page 200A. 


exposed aggregate 


A retarder for making exposed aggregate con- 
crete can be applied to the surface of freshly 
placed concrete or to the formwork before placing. 
Retarder does not hinder the hardening of the 
concrete mass while chemically retarding the set 
of 4% inch of mortar at the surface. After 12 to 
24 hours the retarded surface is washed away with 
a jet of water. Greater depths than \% inch of 
retarding requires a heavier application. Material 
leaves no discoloring film on the surface. Ceresit 
Corp., 3227 Shields Ave., Chicago, Ill. 
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